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Aggressive interactions are one of the most common situations in which animals are assumed to engage in signalling. Several different types of information could be conveyed in this context, including the relative social rank of a contestant and cues indicating its intent. Signals indicating status (e.g. 'badges of status '; Rohwer 1982; Roper 1986) tend to remain stable during a given encounter, whereas those conveying motivational state or intent are far more labile. Cues indicating intent allow combatants to assess their opponents continuously in order to decide whether to abandon or continue a fight (Enquist & Leimar 1983 , 1987 , 1990 Leimar & Enquist 1984; Enquist et al. 1990 ). While at first it might be assumed that transmission of such information to an opponent would be maladaptive, since individuals fighting over a resource have opposing interests in the outcome of the contest (Huntingford & Turner 1987) , the contestants share a common interest in the avoidance of injury (Geist 1974; Enquist & Leimar 1990; Hurd 1997) . There is therefore the potential for mutually beneficial and hence cooperative signalling between opponents to resolve disputes with minimal risk of potentially costly injuries (Hurd 1997) . Other costs associated with escalated conflicts that may also be avoided include increased predation risk (Jakobsson et al. 1995) and lost foraging opportunities (Grant 1997). Although this strategy of avoiding excessive physical contact would potentially be open to cheating, honest signalling is likely to be the evolutionarily stable strategy (van Rhijn & Vodegel 1980) . Communication of intent in a quickly developing contest requires a graded signal that can be modified rapidly, and hence visual signals are often used in this context. While these commonly take the form of changes in body posture or movement patterns, some animal groups appear to use rapid changes in body coloration. Examples are those species of fish (such as cichlids) that have the capacity to modify both the colour and the visual pattern of areas of the body within very short periods (Barlow 1963; deMartini 1985) by nervous and hormonal control of the expansion and contraction of thousands of pigment cells (chromatophores; Waring 1963; Fujii & Oshima 1986; Nelissen 1991; Hulscher-Emeis 1992) . Although visual signalling is often assumed to be a principal means of communication in fish, the vast majority of studies on colour pattern variation in fish have focused on cichlids (Nelissen 1991; Hulscher-Emeis 1992) . Previous studies have integrated the ethological and physiological aspects of colour change in the actor (Barlow 1963; Baerends et al. 1986; Hulscher-Emeis 1992) , and several have suggested that visual signalling may modify the aggressive behaviour of the receiver (reviewed by Guthrie & Muntz 1993).
